This paper estimates the farmgate and delivered price of the bioenergy crop switchgrass with and without the presence of carbon credit. A biophysical model EPIC (Environmental Policy Integrated Climate) is used to simulate the feedstock yields and the amount of carbon sequestration for land capability class I, II, and III in several counties of Oklahoma, U.S.A. The centroid of land capability class in each county within the surrounding of the potential hypothetical biorefinery is estimated and used to determine the delivered switchgrass price. Three hypothetical carbon credit rates: $20 Mg -1 , $30 Mg -1 , and $40 Mg -1 are used to estimate the breakeven price of switchgrass. Results suggest that valuing the carbon sequestration in the soil derived from the switchgrass production reduce both the farmgate and delivered costs of switchgrass under all scenarios and the difference between the switchgrass price with and without considering the carbon credits is the highest for the land capability class III.
Introduction
Over the recent decades, there has been tremendous increase in the global oil demand, resulting in record increases in oil price that forced the policy makers to think of alternative sources of energy. There are many other sources of energy such as wind energy, solar energy, nuclear energy, etc. The biofuels derived from energy crops are also an important source of energy. The government in many countries including United States, Brazil and European Union has introduced biofuel policies that mandate the blending of ethanol and biodiesel with traditional gasoline and diesel. Brazil is a pioneer in producing ethanol derived from sugarcane based feedstock; rapeseed, and soybean oil are conventionally used in most of the European Union countries for biodiesel production, while most of the ethanol in United States are derived from corn (Beckman, Jones, and Sands, 2011) . However, all of these feedstocks are competing with the grain demand for food and feed use resulting in increasing the world food price. Therefore, the ethanol produced from cellulosic biomass has lots of potential and would be the major alternative source of bioenergy. Furthermore, according to the U.S. Renewable Fuel Standard or RFS (CRS, 2013) ethanol derived from corn starch in U.S. and sugar in Brazil reduce the GHG emissions by 20% and 50%, respectively compared to fossil fuel, while the cellulosic biofuels mainly derived from energy crops including switchgrass reduce GHG emissions by 60%.
Switchgrass and miscanthus are the two widely studied energy crops in the United States. Switchgrass, a perennial energy crop most commonly used for the production of cellulosic ethanol feedstock are widely tested on plots throughout the states of Tennessee, Oklahoma, Maryland, Iowa, Nebraska, and the Dakotas, while in Illinois and other Midwestern states' miscanthus is promoted. Switchgrass with its ability to survive on poor soil, with drought, and under flooded conditions, and while still producing large quantities of biomass has the potential to persist under the harsh climatic condition. However, in order to produce economically feasible biomass yields, it needs good conditions, such as deep soil with pH level near neutral, an adequate amount of water either from rainfall or irrigation, and relatively warm temperature during the growing season (Oklahoma State University, 2014).
Soil carbon sequestration removes CO2 from the atmosphere, which is one of the major contributors of GHG emission to global climate change. In terms of GHG emission and climate change, the cultivation of switchgrass provides an opportunity to sequester carbon since it can be grown with no tillage operation. Switchgrass roots grow up to 3 meters as much as compared to the above ground mass. These roots help to hold organic matters implying a huge potential to sequester soil carbon (Sanderson et al., 1996; Bransby, 2014) .
Literature Review
In the scientific communities, over the past decades there are many studies going on about the future of biofuels as an alternative to the fossil fuel and also particular emphasis has been given to the reduction of GHG emissions. Many of the previous biofuel studies has discussed the viability of producing bioenergy derived from corn, sugarcane and soybean based feedstocks; as they are the most common crops used in the production of ethanol and biodiesel. Pḙkela et al. (2010) developed a mathematical model to determine the optimum biofuels production with the GHG emission as constraints using corn, the most commonly used crop in Eastern Europe. Hill et al. (2006) suggest the use of corn as the major source of ethanol-based biofuels and soybeans for biodiesel. Mavrotas and Rozakis (2002) used a multi-objective linear programming model to solve the financial, environmental and social concern corresponding to production of biofuels. Their study focused on the use of wheat and rapeseed as the major sources of ethanol and biodiesel. In all these cases, feedstock used for bioenergy production is food crops and thus resulting in an increase in the food prices with the increase in biofuels production. Therefore, the scope of further research would seem to lie in production of the biofuel based on cellulosic feedstock.
Several studies were done to determine the production costs of switchgrass as feedstock for the biofuel industry. The production cost is a farm-gate breakeven price, which includes all the costs associated with the production of switchgrass along with the rental value of land. Mooney et al. (2009) determined the breakeven price of switchgrass in four different locations in Tennessee.
They found that with 5-year contract, the price of switchgrass ranges between $52.99 Mg -1 to $78.88 Mg -1 for location with high yield to location with low yield, respectively. Khanna et al. (2008) estimated the Illinois farm-gate breakeven price of switchgrass at $98 Mg -1 with an average yield of 9.4 Mg ha -1 . Epplin et al. (2007) determined the cost of switchgrass under two alternative scenarios: (1) the land-lease alternative and (2) the farmer-contract. Under the land-lease alternative, the cost of switchgrass production including the cost of land lease, harvest and storage for the 55 counties of Oklahoma was $36.88 Mg -1 under eight-month harvest system and $52.75 Mg -1 in case of twomonth harvest system, while based on Tennessee farmers bids under production contract the cost of switchgrass ranges between $35.99 Mg -1 and $54.70 Mg -1 for an average yield of 7 Mg ha -1 . McLaughlin and Kszos (2005) determined the farm-gate price of switchgrass for the entire U.S. were $30.31 Mg -1 , $44 Mg -1 and $52.37 Mg -1 for the average yield of 11.4 Mg ha -1 , 9.4 Mg ha -1 and 9 Mg ha -1 , respectively based on the simulation results obtained from an economic agricultural sector model POLYSIS. Cortese, Helsel and Bonos (2014) evaluated the performance of three switchgrass cultivars: Alamo, Carthage, and Timber in the northeastern U.S. They found the switchgrass biomass yields ranged between 8.94 Mg ha -1 to 13.21 Mg ha -1 . However, they did not perform any economic analysis that is very crucial from the biorefineries stand points. Kumarappan, Joshi and MacLean (2005) found that at a price of $100 Mg -1 there were 568 million Mg and 123 million Mg of biomass produced mainly from agricultural and forest residues, municipal waste and dedicated energy crops were available in United States and Canada, respectively. The "returns over variable costs" approach was used to determine the price at which the farmers would switch their land to switchgrass production from traditional crops. Yi et al. (2011) simulated switchgrass yield for the Central Valley of California using biogeochemical model DAYCENT and estimated switchgrass feedstock supply costs starting at $46 Mg -1 . However, none of these studies valued the carbon sequestration in the soil derived from switchgrass production and its consequence in the breakeven price of switchgrass. Nelson, Ascough II, and Langemeier (2006) discussed the environmental consequences of converting conventional crop land to switchgrass. They used the soil and water assessment tool (SWAT) to determine the environmental outcomes of switchgrass production. They simulated switchgrass yields and other commodity crop yields and estimated the farm-gate breakeven price of switchgrass. Graham, Downing and Walsh (1996) used the environmental policy integrated climate (EPIC) model to predict switchgrass and other alternative crop yields and their associated environmental outcomes. They determined the farm-gate breakeven price of switchgrass by comparing it to the production of other alternative crops. Both of these studies found that switchgrass production reduced soil erosion and nutrient loss compared to annual crops. King, Hannifan, and Nelson (1998) also found that switchgrass production reduced soil erosion and nutrient loss. However, these studies did not estimate the potential monetary gain derived from valuing the carbon sequestration associated with switchgrass production while estimating the price of switchgrass. Scheider and McCarl (2003) showed that if there were a carbon equivalent price of $60 Mg -1 then production of biofuels based on switchgrass feedstock would be economically efficient. In the presence of carbon price, the value of producing switchgrass was lower than other crops along with the reduction in GHG emission. They modified the agricultural sector model (ASM) to ASMGHG that will determine the changes in the carbon equivalent prices. ASMGMG represents the crop production pattern of 63 U.S. regions under different soil types and management strategies, including GHG emissions. Along with CO2, the changes in methane and nitrous oxide were also considered under the ASMGHG model. They simulated the model over a range of carbon prices between $0 and $500 Mg -1 with an increment of $20. As mentioned earlier, they found that as the carbon price increases over $60 Mg -1 biofuels production based on switchgrass was increased. They also found that corn-based ethanol was not sensitive to the carbon price and it remains at the current level of production. The production cost of switchgrass was not determined in this study, creating the opportunity to do further research to determine the breakeven price of switchgrass considering the carbon sequestration in the soil.
Therefore, given the future perspective of bioenergy in the context of reducing GHG emissions, it is very important to determine whether the production of perennial switchgrass is economically viable from the environmental perspective. The important questions that the farmers are interested to know before growing switchgrass are: (1) over long-term, what will be the optimal yield of switchgrass compared to the existing row crop yield; (2) what will be the minimum price of swichgrass that will encourage them to grow it in the prime cropland, in the pasture areas, or in the marginal lands; and (3) Does switchgrass production contribute in the soil carbon sequestration. The primary objective of this research study is to estimate both the farm-gate and delivered breakeven price of switchgrass with and without valuing the soil carbon sequestration. The secondary objective is to simulate the yield and the amount of carbon sequestrated in the soil due to the replacement of traditional crops by switchgrass using a biophysical model. A number of sources were used to define the study area and to obtain parameter values required by the models. The U.S.-EPA (2010) projected that by 2022, 85% of the switchgrass feedstock required to fulfill the renewable fuel mandates included in the U.S. Energy Independence and Security Act of 2007 could potentially be grown and processed in Oklahoma. In this study, it is assumed that a hypothetical single biorefinery was built in Okemah in Okfuskee County, Oklahoma and land around the surrounding areas has been leased ( Fig. 1) . The study consist of two parts: (i) simulating switchgrass yield using EPIC model; and (ii) developing an economic model to estimate the breakeven price of switchgrass. The following sections explain these steps elaborately.
Materials and Methods

EPIC: A Biophysical Model for Switchgrass
Environmental Policy Integrated Climate (EPIC) model originally known as Erosion Productivity Impact Calculator is a field-scale model that is designed to simulate crop growth by converting daily solar radiation into plant biomass. There are other factors such as water, temperature, CO2 concentration, N, P, etc. that affects the plant growth. The model was originally developed in the 1980s to determine the impact of erosion on crop production (Williams, Jones, and Dyke, 1984) . Since then, EPIC has developed into a comprehensive agro-ecosystem model, which is capable of simulating crop growth under a complex management system. It can currently simulate more than 100 species, including the new energy crop such as switchgrass. In this study, EPIC v. 0509 (Debnath, Epplin and Stoecker, 2014 ) is used to simulate the expected switchgrass biomass yields, along with soil carbon sequestration based on the minimal soil-weather-management information. EPIC generates daily stochastic estimates of yields, and changes in soil organic carbon (SOC) for a particular soil type.
Productivity, growth, longevity, and adaptation traits of switchgrass primarily depend on the geographical location of their origin. Based on the latitude and longitude of origin, the switchgrass is broadly classified into two ecotypes, upland and lowland. Lowland ecotype varieties are more compatible to the southern latitude or southern part of the U.S. due to their ability to adapt to the longer growing season and warmer climatic conditions. Upland varieties are widely adapted in the northern part of the U.S. due to their greater potential to survive in the colder conditions of northern latitudes (Caslet et al., 2007) .
The region chosen for this study is in the southern part of U.S. Therefore, lowland ecotype switchgrass yields were calibrated using EPIC v. 0509 and validated against switchgrass biomass field trial yield data obtained from three locations: Chickasha, Haskell, and Stillwater. Calibration and validation of switchgrass yields were performed for each of the three different soil types: McLain silt loam, Taloka silt loam and Kirkland silt loam on which the field experiments at Chickasha, Haskell and Stillwater were conducted (Fuentes and Taliaferro, 2002) . Soil related information for these land types including bulk density, water, sand and silt content, organic carbon concentration, calcium carbonate content, saturated conductivity and cation exchange capacity were obtained from the USDA SSURGO land database (USDA-SURGO, 2011). Daily weather data of maximum temperature, minimum temperature, precipitation, solar radiation, relative humidity and wind speed for each location were obtained from MESONET and NOAA [2011, 2011] . Single annual harvest management practices starting from the second year similar to the actual experimental station management practice were used to calibrate the EPIC model.
Calibration required adjustments to the EPIC crop parameter (CROPCOM crop file in EPIC v. 0509). Timing of leaf decline (DLAI), and maximum leaf area index (DMLA), EPIC v. 0509 crop parameter acronyms were adjusted to 0.75 and 6, respectively. Leaf area decline after anthesis (RLAD), rate of decline in biomass energy after anthesis (RBMD) and plant maturity (RWPC2) were adjusted to 0.1, 0.1 and 0.3, respectively (Thomson et al, 2009 ). The Chickasha and Haskell field trials included three lowland ecotype switchgrass cultivars: Alamo, Kanlow and PMT 279. Measured yields of these cultivars were averaged and compared to the simulated yields. The Stillwater trials included only Alamo. EPIC simulated switchgrass yields were compared against the actual switchgrass yields (Fig.  2) . The simulated yields explained 67% of the variation in the measured yields for the 10 years (1994-2000 and 2003-2005) . By this measure, the model was assumed to have successfully captured the switchgrass biomass yield response and yield variation and was assumed to be calibrated The calibrated EPIC model was used to simulate switchgrass biomass yields and amount of carbon sequestered for each of the three different land capability classes (I, II, and III) of soil in each county for 50 states of nature (t = 1..50) for the surrounding locations and land classes of a hypothetical biorefinery previously proposed by Debnath, Epplin, and Stoecker (2014) , shown in Fig. 1 . In the EPIC simulation, the dominating soil type within each land capability class in each county was assumed to be the representative soil type for the particular land capability class in that county. In other words, it was assumed that all soil types in the county within a particular land capability class produced identical yields in each simulated year (Debnath, Epplin and Stoecker, 2014) . Thus, proxies for empirical yield distributions that contained 50 observations were produced for each 
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Chickasha Haskel Stillwater county and each land capability class. While in the absence of any real field experiment environmental outcomes data including soil loss, nutrient runoffs and/or carbon sequestration in the soil derived from switchgrass production, the EPIC simulated soil loss associated with switchgrass production was validated against the soil loss estimated using the Universal Soil Loss Equation (USLE) equation (Fig. 3) .
Fig. 3.
Comparison between simulated and estimated soil loss derived from switchgrass production.
After the yields and the soil loss derived for switchgrass production were calibrated and validated. The calibrated models were used to simulate switchgrass yields and environmental outcomes based on 50 years of daily weather information. Each year's data was considered as a state of nature. The EPIC switchgrass simulation was performed under the assumption that crop land was converted from wheat to switchgrass and replanted every tenth year. Ten different 50 year random weather scenarios were generated based on a unique random number generator seed used in the EPIC control table. Each of these random weather scenarios was used to simulate a 50-year yield distribution along with the selected environmental outcomes for each county and each land class. After each of these 10 random distributions of switchgrass yields and environmental outcomes are simulated for each county and each land class, the 10 observations for each of the 50 states of nature are averaged to estimate the expected switchgrass yields and environmental outcomes. 
Rental Rate of Land
The foregone profit from the best alternative use of land was considered as the opportunity cost of the land for each land class (I, II, and III) and for each county. However, in this study the USDA (2011) cash rental rate which is a market based estimate of the opportunity cost of land was used as the land rental cost. The estimated land cost for each land class (I, II, and III) for each county was obtained by extrapolating the USDA cropland rental values using equation (1). Land rent cost for each land class in each county was estimated to be:
where, ωij is the rental cost of a hectare of land in county i and land class j; ij  is the potential wheat yield in county i and land class j as reported in the SSURGO data base, and; Xij is the available hectares of land in county i and land class j; i  is the USDA reported cropland rental rate for the county i.
Storage and Transportation
In this study, it was assumed dry biomass switchgrass feedstock are stored as rectangular bales outside near the field inside the wooden pallets and plastic tarps at the costs of $5.64 Mg -1 [25] , considering it as one of the most cost-effective method to store. There is an assumed storage loss of 7% in yield associated with the storage (Larson et al., 2010) . The transportation costs (τij) were calculated based on an equation modified from data reported by Wang (2009) .
where ij  is the estimated costs ($ Mg -1 ) for loading and transporting a Mg of switchgrass dry matter from land class j of county i to the biorefinery. Dij is the one way distance (km) between the centroid of land class j of county i and the biorefinery. The centroid of each land class in each county was determined and the nearest town to the corresponding land class centroid was obtained via GIS (Fig. 4) . Road distance between the town and the biorefinery was obtained from Google maps (maps.google.com).
Fig. 4.
Map of the centroids of the proposed land to be converted to switchgrass to support a hypothetical biorefinery at Okemah, Oklahoma indicated by ▲.
Economic Profitability Analysis
Site-specific enterprise budgets based on the detailed field operations was used to estimate the cost of switchgrass production including establishment, maintenance, and harvest, based on a no-till establishment system (Turhollow and Epplin, 2012 ) is shown in table 1. Switchgrass was assumed to be seeded, but not harvested, in year one. The switchgrass biomass is assumed to be harvested once per year for the next ten years. Since the costs associated with switchgrass production was not inflated, a real rate of interest was used as the discount rate with the assumption that all prices will change as per as the general inflation rate (Campbell and Brown, 2009 ). In the U.S., the average real rate of interest over the last 15 years was 4% (World Bank, 2012) . Therefore, in this study a discount rate of 4% was used. The breakeven price of perennial switchgrass was then estimated using the following equation:
where BEPl,s is the breakeven price of switchgrass in county l and land class s; Cl,s is the production costs on county l and land class s; E (Yi,l,s) is the EPIC simulated expected switchgrass yield in year i, count l and land class s; r is the discount rate; and T is the states of nature. 
Environmental Model
The environmental analysis portion of this study deals with estimating the amount of carbon sequestration in the soil that would occur from converting traditional wheat production land into switchgrass production. The EPIC model was used to simulate site-specific 50 states of nature distribution of changes in SOC derived from converting wheat production into switchgrass production for each of the ten different random weather scenarios for each location. Site-specific simulated expected carbon sequestration in the soil was then estimated for each of the selected counties and land classes.
According to Bloomberg new energy finance (Lynn, 2012) , carbon credits has been auctioned for $12 to $15 Mg -1 by the California Air Resources Board. A carbon credit of $15 Mg -1 was used to estimate the baseline breakeven price of switchgrass. Therefore, the breakeven price of switchgrass considering the carbon credit is estimated using equation 4, and is as follows:
where the additional terms, pc is the carbon credit in $ Mg -1 ; and E(SOCl,s) is the EPIC simulated expected carbon sequestration in county l and land class s.
Sensitivity Analysis
Different rates of carbon credits $20 Mg -1 , $30 Mg -1 and $40 Mg -1 , respectively are used to estimates the breakeven price of switchgrass. A sensitivity analysis with an increase in the discount rate from 4% to 8%, and with doubling the land rental costs is also performed to estimate the optimal carbon credit rates. In general, this framework can be used to estimate impact of the different subsidy policies on the bioenergy price under different market scenarios. Fig. 5 . Estimation of the carbon sequestration in the soil on the land (class I, II and III) proposed to be converted to switchgrass to support a hypothetical biorefinery at Okemah, Oklahoma
Results
The EPIC model predicts that the production of switchgrass can sequester carbon in the soil over wheat production and it varies across the land capability classes. It is expected that with increasing switchgrass biomass yield the accumulation of SOC would also be increased, since, the below and above ground switchgrass biomass are directly related. This study found higher SOC accumulation in land class I over land class II and III, where the yield is highest making the finding consistent. The simulated switchgrass yield obtained from land class I is higher than the yield obtained from land class II and III, because land class I has lower elevation (slope) than land class II and III (table 2) . In an average year, the site-specific net increase in soil organic carbon derived from replacing no-till wheat with switchgrass ranges from 531.41 kg ha -1 in Hughes County on land class I to 122.10 kg ha -1 on land class III in Hughes County (Fig. 5) . In land capability class I, on an average 342.61 kg ha -1 y -1 of carbon is sequestered within a range of 156 kg ha -1 y -1 to 531.41 kg ha -1 y -1 ; in land capability class II, on an average 287.03 kg ha -1 y -1 of carbon is sequestered within a range of 151.85 kg ha -1 y -1 to 404.76 kg ha -1 y -1 ; and in land capability class III, on an average 217.54 kg ha -1 y -1 of carbon is sequestered within a range of 122.09 kg ha -1 y -1 to 432.87 kg ha -1 y -1 , respectively. The difference between the average amount of carbon sequestered among the land capability class I and II is lower than the difference between the average amount of carbon sequestered among the land capability class II and III. Combining table 2, Column II (slope 1 %) with fig. 5 , it is found that in land capability class I, the land with slope of 1% has the highest amount of SOC sequestered, in land capability class II, the land with slope of 2% has the highest amount of SOC sequestered, and in land capability class III, the land with slope of 1% has the highest amount of SOC sequestered, respectively. It suggests that the soil slope independently has no impact on SOC sequestration due to the production of switchgrass. (table 2) . The distance between the centroids of each land class in each county of the proposed leased location and the hypothetical biorefinery at Okemah, Okfuskee ranges from 35.73 km (Okfuskee land class III) to 190.22 km (Johnston land class I). The land parcel, in land capability class I in Johnston County proposed to be leased in the farthest location has comparatively lower farmgate price of switchgrass and higher yield over some of the proposed nearby land leasing locations including Creek LC-1, Hughes LC-1 and so on.
The inclusion of transportation costs increased the breakeven price of switchgrass and the delivered breakeven price ranges from $55.73 Mg -1 at Okfuskee land class I to $87.50 Mg -1 at Johnston land class I. Delivered breakeven price of switchgrass in Johnston LC-1 was not the highest. However, the distance between Johnston LC-I and the proposed biorefinery in Okemah, Okfuskee is the longest (table 2) that makes the switchgrass obtained from the Johnson LC-1, the most expensive one. This suggests that due to the bulky nature of the switchgrass, the delivered breakeven price of switchgrass is heavily dependent on the transportation costs. The switchgrass obtained from the Okfuskee county has the lowest delivered price and within this county land capability class I with highest yield has also the lowest delivered price of switchgrass.
When in the baseline case the amount of carbon sequestered in the soil is valued at the rate of $15 Mg -1 , the farmgate breakeven price of switchgrass ranges from $42.96 Mg -1 (Okfuskee LC-I) to $61.31 Mg -1 (Creek LC-III) and the delivered price of switchgrass ranges from $54.55 Mg -1 (Okfuskee LC-1) to $86.27. Mg -1 (Johnston LC-I) ( Table 2) . One important thing needs to be noted here is that counties and land capability classes corresponding to the highest and lowest farmgate and delivered breakeven price of switchgrass has not changed with the inclusion of the carbon credit. This again suggests that switchgrass yield and the amount of carbon sequestered are highly correlated. Overall, comparing column (3) to column (4) and column (6) to column (7) of table 2, it is concluded that when carbon credit payment at the rate of $15 Mg -1 is considered then both the farmgate and delivered price of switchgrass is reduced by $1.16 Mg -1 to $2.34 Mg -1 .
Further, the farmgate and delivered price of switchgrass are estimated for different rates of carbon credits $20 Mg -1 , $30 Mg -1 , and $40 Mg -1 , respectively. The results are according to the expectation, the higher the carbon credits are the lower the switchgrass price. However, with the same discount rate, the reduction in the breakeven price of switchgrass produced in the land class III is the highest when carbon sequestration in the soil is valued at $40 Mg -1 ( The farmgate and delivered price of switchgrass are also estimated by doubling the land rent and doubling the discount rates (Table 3) . With doubled discount rate, the breakeven price of switchgrass in all cases has been increased, and the same happened with the doubling of the land rent. This shows that the switchgrass breakeven price estimated in this study under different scenarios are robust and sensitive to both discount rates and land rent.
Discussions
The results suggest that valuing the carbon sequestration in the soil by switchgrass production would reduce the breakeven price of switchgrass. This study has contributed significantly in the literature in estimating the breakeven price of switchgrass while considering the carbon credits and comparing with several carbon credits rates. The difference between farmgate breakeven price with and without considering the carbon credit is highest for land capability class III, suggesting that production of switchgrass in marginal land has more environmental benefits over the conversion of highly productive land into switchgrass production. The production of switchgrass require minimal amount of chemical fertilizer. So, the price volatility in the fertilizer market has little impact on the switchgrass breakeven price. However, due the bulky nature of switchgrass, the international fuel price has an impact on the delivered switchgrass breakeven price. Even though this study is based on a specific case, i.e., Oklahoma in U.S., this kind of study can easily be replicated for any other locations around the world.
Future studies are required to estimate the potential environmental consequences of leasing land beyond the land capability class III for the proposed biorefinery.
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